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Introduction {#sec001}
============

Nursing students are presented and need to cope with a wide range of challenges that are unique to their profession. For example, care delivery to patients with different physical and mental health problems, patients' death, and the risk of being infected by infectious diseases. These stressors cause nursing students different levels of anxiety, stress, and discomfort \[[@pone.0233760.ref001]\], also high levels of stress can affect them psychologically and cause sleep disorders, reduction in their motivation for clinical activities, and undermine their self-confidence \[[@pone.0233760.ref002]\]. Simonelli-Muñoz et al (2018) found stress had worse academic performance in nursing students \[[@pone.0233760.ref003]\].

Resilience is an appropriate strategy for stress management \[[@pone.0233760.ref004]\]. Students' resilience can be promoted through providing themselves with protective factors such as a caring learning environment, learner-centered education, strong instructor-student relationship, and positive expectations Whereas teaching and learning processes focus merely on information delivery, students do not get psychologically prepared for clinical practice and thus, may be vulnerable to occupational stressors later in their professional lives \[[@pone.0233760.ref005]\].

However, resilience evaluation necessitates valid and reliable instruments, but due to diversity in resilience definitions, different instruments have been developed for its measurement \[[@pone.0233760.ref006]\]. These instruments include, but are not limited to, Brief Resilience Scale \[[@pone.0233760.ref007]\], Connor-Davidson Resilience Scale \[[@pone.0233760.ref008]\], Baruth Protective Factor Inventory \[[@pone.0233760.ref009]\], Resilience Scale for Adults \[[@pone.0233760.ref010]\], and the Brief Resilience Coping Scale \[[@pone.0233760.ref011]\]. However, as resilience is affected by many factors including context, time, age, and living conditions, its measurement tools also need to be context, time, and age-specific \[[@pone.0233760.ref012]\].

The conceptual framework of this study was based on the following definition of resilience: "an individualized process of development that occurs through the use of protective factors to successfully navigate perceived stress and adversities" \[[@pone.0233760.ref013]\]. In this framework, risk factors minimization and protective factors enhancement help promote the ability to cope with challenges in life. As Baruth quoted Wolff (1995) identifying protective stress-causing factors would play a significant role in clinical practices. Individuals with intervene risks, have further resilience while avoiding from environmental problems. When these people got further information about the reasons and protective strategies with the help of expert ones, more resilience and stability in their life would be predictable \[[@pone.0233760.ref009]\].

One of the research instruments that have been used to measure protective factors specifically in adults is the Baruth Protective Factors Inventory (BPFI). A significant strong point of BPFI theory is the rich theoretical basis for it. This valid and reliable inventory measures protective factors in an adult population through a review of resilience literature (resilience theories \[[@pone.0233760.ref009]\]. Assessing resilience through BPFI increases the chance of identifying concepts and variables which are important to nursing and health care practice. Therefore these variables will be clarified and important dimensions of the variables that should be measured will be determined \[[@pone.0233760.ref014]\]. Therefore, BPFI is particularly fascinating in nursing students to quickly identify stress which results in providing interventions to decrease the level of stress.

The BPFI discusses Protective Factors that are repeatedly used by nursing students \[[@pone.0233760.ref001]\],\[[@pone.0233760.ref015]\],\[[@pone.0233760.ref016]\],\[[@pone.0233760.ref005]\],\[[@pone.0233760.ref017]\],\[[@pone.0233760.ref018]\]. The BPFI has been used to examine resilience in various contexts, including among students at a public university in the southwest United States \[[@pone.0233760.ref019]\], the families of disabled children in Portugal \[[@pone.0233760.ref020]\], clinical and non-clinical groups \[[@pone.0233760.ref021]\]. There were no consistent findings regarding the factor structure of BPFI when tested using Confirmatory Factor Analysis (CFA) across different cultures \[[@pone.0233760.ref019], [@pone.0233760.ref020]\]. By considering these findings, previous validation studies in another setting, time and so on, are not warranted to remain valid in another time, culture or context. Therefore, regarding the deficiency of valid tools on nursing student setting the overall aim of this study was evaluation of the psychometric properties of the Persian version of BPFI among nursing students. Identifying the optimal inventory structure may encourage other researchers in this field to utilize this inventory, thus helping to develop the study of resilience in nursing student settings.

Materials and methods {#sec002}
=====================

This methodological study was done in 2017 to evaluate the psychometric properties of the Persian BPFI. The study population consisted of all 376 bachelor's students who were studying nursing in Azad and medical science Universities in Neyshabur, Iran, in the 2017--2018 academic years. A sample of 200 students was recruited via simple random sampling. For instruments with less than forty items, samples of 200 were reported to be adequate \[[@pone.0233760.ref022]\]. Data collection was performed using BPFI. Baruth et al. developed BPFI in 2002 based on the existing literature on resilience \[[@pone.0233760.ref009]\]. As BPFI has 16 items, they are scored on a five-point Likert-type scale from 1 ("Strongly disagree") to 5 ("Strongly agree"). Items 1 to 4 are reverse scored. The total BPFI score varied between 16 and 80, with higher scores indicating more protective factors \[[@pone.0233760.ref021]\].

Procedure {#sec003}
---------

After obtaining necessary permissions from its developers, the scale was translated from English into a Persian version based on the World Health Organization protocol of the forward-backward translation technique \[[@pone.0233760.ref023]\]. Two English-Persian translators were requested to independently translate the BPFI. An expert panel, consisting of some of this article's authors, two professional translators, and a Persian-English bilingual speaker assessed and unified the two translations and constructed a single Persian translation of inventory. Thereafter, a Persian-English translator was asked to back-translate the Persian BPFI into English. This English version of the Inventory was sent to Persian-English bilingual speaker, for confirmation of the correctness of translations and confirming the similarity of the achieved English BPFI with its original. Then, the primary Persian BPFI was piloted on a sample of 28 nursing students in small two to three-person groups. So, face validity assessed this way that Students were asked to comment on the clarity of the items. Their comments required us to revise two items (9 and 10 respectively). Finally, 200 nursing students completed the Persian BPFI and the collected data were used for construct validity and reliability assessment.

Construct validity {#sec004}
------------------

### Exploratory factor analysis {#sec005}

The construct validity of the scale was evaluated using Maximum Likelihood Exploratory Factor Analysis (MLEFA) with promax rotation. The Kaiser--Meyer--Olkin (KMO) test and Bartlett's test of sphericity checked the appropriateness of the study sample and the factor analysis model. The test estimates sampling adequacy for each item in the model and the model as a whole. The indicator is a measure of the proportion of variance among variables that might be common variance \[[@pone.0233760.ref024]\]. KMO values between 0.8 and 1 indicate the sampling is adequate. In the first step, the latent factors were extracted based on Horn's Parallel Analysis\[[@pone.0233760.ref025]\]. The presence of a single item in the factor based on the CV = 5.152 ÷ √ (n-2) formula \[[@pone.0233760.ref026]\] was estimated to be approximately 0.4 (in the present formula, the CV is the number of extractable factors and n is the sample size of the study). According to the three indicator rule, at least three items must exist for each factor \[[@pone.0233760.ref027]\]. According to the three-indicator rule, there must be at least three items for each latent variable in the EFA \[[@pone.0233760.ref028]\]. Items with communalities less than 0.2 were excluded from the EFA \[[@pone.0233760.ref029]\].

### Confirmatory factor analysis {#sec006}

The extracted factors were evaluated by Confirmatory Factor Analysis (CFA) based on the Maximum Likelihood Method. CFA goodness of fit indexes includes the acceptable level of Parsimonious Normed Fit Index (PNFI), Parsimonious Comparative Fit Index (PCFI), Adjusted Goodness of Fit Index (AGFI) indices (\> .5), Comparative of Fit Index (CFI), Incremental Fit Index (IFI) (\> .9), Root Mean Square Error of Approximation (RMSEA): \> .08 and Minimum Discrepancy Function by Degrees of Freedom divided (CMIN/DF) \<3 good \[[@pone.0233760.ref030]\].

### Convergent and divergent validity {#sec007}

In this study for the estimation of convergent and divergent, we used the criterion of Fornell-Larcker \[[@pone.0233760.ref031]\]. The convergent and divergent validity of the BPFI was assessed using the average shared squared variance (ASV), the maximum shared squared variance (MSV) and the average variance extracted (AVE). The convergent validity is established when AVE \> 0.5 and divergent validity is established when both MSV \< AVE and ASV \< AVE\[[@pone.0233760.ref031]\].

### Reliability {#sec008}

To assess the internal consistency of the Inventory, coefficients of Cronbach's alpha, Average Inter-Item Correlation (AIC) and Omega McDonald were calculated \[[@pone.0233760.ref032]\]. Values higher than 0.6 were considered acceptable \[[@pone.0233760.ref033]\]. In AIC, a good value range .2 to .4 \[[@pone.0233760.ref034]\]. Construct Reliability (CR), which replaces Cronbach's alpha coefficient in structural equation modeling, was then assessed and CR greater than 0.7 were considered acceptable \[[@pone.0233760.ref035]\].

### Normal distribution, outliers, and missing data {#sec009}

The Univariate and Multivariate normal distribution of data was assessed by skewness (±3) and kurtosis (±7) \[[@pone.0233760.ref030]\]. The presence of any multivariate outlier was investigated by Mahalanobis d-squared (*p*\< .001) and multivariate normality by the Mardia coefficient of multivariate kurtosis (\< 20) \[[@pone.0233760.ref036]\]. Missing values calculated by Multiple Imputation technique (which were less than 3%) and were substituted with the mean scores of the corresponding items. All of the statistical procedures were calculated by SPSS- AMOS~25~ and SPSS R-Menu v2.0.

### Ethical considerations {#sec010}

Ethical approval for this study was provided by the Ethics Committee of Semnan University of Medical Sciences, Semnan, Iran (Approval Number: 96.524132). Necessary permissions were obtained from the developers of BPFI before its translation and psychometric evaluation. The study participants were informed about the study aim. Their agreement in responding to the BPFI items was considered to be their consent for participation in the study.

Results {#sec011}
=======

A total of 200 nursing student participants were mainly female (47.5%) and single (73%) with a mean age of 21.48±2.86 ([Table 1](#pone.0233760.t001){ref-type="table"}). The mean score of BPFI score in nursing student was 48.41 ±.45. There was significant difference between female and male nursing student in resilience score (p = 0.04).

10.1371/journal.pone.0233760.t001

###### Participants' socio-demographic characteristics.

![](pone.0233760.t001){#pone.0233760.t001g}

  Characteristics   N (%)       
  ----------------- ----------- -----------
  Gender            Male        93 (46.5)
  Female            95 (47.5)   
  Semester          First       55 (27.5)
  Third             30 (15)     
  Fifth             49 (24.5)   
  Seventh           39 (19.5)   
  Other             8 (4)       
  Marital status    Single      146 (73)
  Married           43 (21.5)   

The minimum score was 23 and the maximum score was 60. After the score reversal of items 9 and 10 in the first stage of face validity, the results showed all items of the inventory to be appropriate, clear, and straightforward.

Construct validity {#sec012}
------------------

In this study the KMO was .816 indicating the sample size was adequate for factor analysis and Bartlett\'s test of sphericity was significant (χ^2^ = 1283.25, df = 105; *p* \< .0001), indicating that the correlation matrix was appropriate for factor analysis. The parallel analysis showed a three-factor structure for BPFI which accounted for 48.21% of the total variance ([Table 2](#pone.0233760.t002){ref-type="table"}).

10.1371/journal.pone.0233760.t002

###### Exploratory factor analysis of the Persian version of the BPFI.

![](pone.0233760.t002){#pone.0233760.t002g}

  Factor                                                                                                     Items                                                                                               Factor loading   *h*^*2\ [a](#t002fn001){ref-type="table-fn"}*^   Eigenvalue   \% of variance
  ---------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------- ---------------- ------------------------------------------------ ------------ ----------------
  supportive environment                                                                                     **Q10:** I have at least one caring person in my life, (whether in your family or not).             .93              .81                                              3.91         26.06
  **Q9:** I have a good relationship with at least one supportive person, (whether in your family or not).   .93                                                                                                 .88                                                                            
  **Q12:** I have at least one person who is interested in my life (whether in your family or not).          .80                                                                                                 .68                                                                            
  **Q11:** I can trust at least one person in my life, (whether in your family or not).                      .80                                                                                                 .69                                                                            
  Compensatory Experience                                                                                    **Q15:** I have coped well with one or more major stressors in my life.                             .74              .59                                              3.36         22.40
  **Q14:** I have control over many (but not all) events in my life.                                         .74                                                                                                 .56                                                                            
  **Q13:** I have been able to resolve many (but not all) of my problems by my self                          .61                                                                                                 .30                                                                            
  **Q16:** I have been able to make "the best out of a bad situation" several times.                         .56                                                                                                 .33                                                                            
  **Q6:** I am a creative, resourceful, and independent person.                                              .49                                                                                                 .33                                                                            
  **Q8:** I am competent and have high self-esteem.                                                          .48                                                                                                 .36                                                                            
  **Q5:** I am optimistic and concentrate on the positives in most situations.                               .48                                                                                                 .25                                                                            
  Fewer Stressor                                                                                             **Q4:** I have had more problems than positive experiences with work/school in the past 3 months.   .62              .38                                              1.67         11.13
  **Q2:** I have had more problems than positive experiences with my finances in the past 3 months           .55                                                                                                 .33                                                                            
  **Q3:** I have had more problems than positive experiences with my family/friends in the past 3 months     .54                                                                                                 .32                                                                            
  **Q1:** I have had more problems than positive experiences with my health status in the past 3 months.     .53                                                                                                 .30                                                                            

^*a*^ Communalities

Next the extracted structure was assessed by CFA. The results of the Chi-square test for goodness-of-fit were first obtained as χ^2^ = 134.420 (*p* \< .0001), and other indices were then assessed for the fit of the model. All the indices (PCFI = .760, CMIN/DF = 1.84, RMSEA = .065, IFI = .948 and CFI = .949) confirmed a good fit of the final model. For a better model, a modification was done to the final factor structure of the BPFI that there was a covary between the measurement errors of items 6 and 15 ([Fig 1](#pone.0233760.g001){ref-type="fig"}).

![Final model of the first order CFA of the BPF1.](pone.0233760.g001){#pone.0233760.g001}

Assessing the ASV, MSV, and AVE, also indicated that the BPFI had good convergent and divergent validity. Also, internal consistency and CR of the BPFI were estimated to be desirable ([Table 3](#pone.0233760.t003){ref-type="table"}).

10.1371/journal.pone.0233760.t003

###### Convergent and divergent validity, internal consistency, and constructs reliability of BPFI.

![](pone.0233760.t003){#pone.0233760.t003g}

  Factor                        α (CI 95)             AIC    Ω      CR     AVE    MSV    ASV
  ----------------------------- --------------------- ------ ------ ------ ------ ------ ------
  **Supportive Environment**    .926 (.908 to .941)   .764   .929   .929   .766   .260   .135
  **Compensatory Experience**   .797 (.750 to .835)   .361   .801   .792   .439   .260   .175
  **Fewer Stressor**            .657 (.572 to .728)   .323   .658   .658   .325   .091   .051

CR: Construct Reliability; AVE: Average Variance Extracted; MSV: Maximum Shared Squared Variance; ASV: Average Shared Squared Variance.

Discussion {#sec013}
==========

This study represents the first attempt to examine the reliability and validity of a Persian inventory of resilience; the BPFI among nursing students. Previous studies conducted during the development of the BPFI support that the instrument has content, construct, and face validity, as well as reliability in measuring the health-promotion concept of resilience in adults\[[@pone.0233760.ref021]\].

The study was conducted in three main steps, namely that of 1). Translation and cultural adaptation, 2) data collection, and finally 3). Exploratory and confirmatory factor analysis. The result showed that the BPFI included three distinct and stable factors which explain 48.21% of the total variance in the student nursing population.

However, the original BPFI has a four-factor structure including fewer stressors, adaptable personality, supportive environment, compensating experiences. In primary EFA, three factors were extracted. In this study the factors "Adaptable personality and compensatory experiences" considered as a unit. It is probable that clients in the nonclinical group recalled their families' adaptive appraisals and compensating experiences as a unit, as well as the familial availability of these sources of competence contributing to their good adaptation\[[@pone.0233760.ref019]\]. Compensating experiences are defined as a family's experiences of mastery within the context of adversity. This mastery includes feelings of positive control over uplifting experiences while having experienced the same situations as hassles \[[@pone.0233760.ref019]\]. Masten (2001) posited that the influence of family mastery resources as a compensatory factor\[[@pone.0233760.ref037]\]. As registered nurses, all of the participants had developed compensatory and coping strategies which had enabled them to achieve their qualification and to progress in their careers\[[@pone.0233760.ref038]\]. However, the Adaptive resources were identified as the ability to plan and the motivation to succeed in the future, behavioral and emotional autonomy, the capacity to handle stressful situations, and access to supportive adults \[[@pone.0233760.ref039]\].

According to low factor loading, Items 5 and 7 were removed from the Persian version of the scale It is valuable that the differences among different cultures can result in the instability of the factor structure. Studies in the last twenty years indicated that resilience is a multidimensional concept which is affected by context, time, age, gender, cultural origin, and living conditions. In line with our findings, factor analysis in an earlier study of 410 students at a public university in the southwest of the United States revealed a four-factor structure for BPFI after the removal of item 3 \[[@pone.0233760.ref019]\]. Another study on the families of disabled children in Portugal also reported a four-factor structure for the scale after the removal of item 3 from the fewer stressors domain \[[@pone.0233760.ref020]\].

According to the final model of the BPFI, a relationship exists between the measurement error of item 6 (I am a creative, resourceful, and independent person), and 15 (I have coped well with one or more major stressors in my life). This relationship may fall, when the items are not properly understood or due to the conceptual similarity of the sentences. Coping is a protective mechanism that eliminates or modifies the situation, controls the meaning of the experience and manage the emotional consequences of the situation. Coping strategies generally seem to be more effective when an individual has more power or control over a situation \[[@pone.0233760.ref040]\]. Thus, this is the reason that both items have been put in the compensatory dimension of this study. Compensating experiences have been referred to as a sense of meaning and control over person-life \[[@pone.0233760.ref041]\] and as a person's experiences of mastery (feelings of positive control over uplifting experiences) within the context of adversity \[[@pone.0233760.ref019]\]. On the other hand, Compensatory mechanisms include psychological adaptations such as self-efficacy (the confidence a person to their ability to do relevant self-care activities) while the ability to cope with different situations is promoted when a person's self-efficacy is high and when person feels in control during threatening situations \[[@pone.0233760.ref042]\]. Children and adults who have a less negative assessment of difficult situations or who consider themselves to be in control of certain situations in their lives may be react less negatively to difficult situations and be better equipped to solve problems \[[@pone.0233760.ref043]\].

The factor "Social support" has been identified as a multidimensional factor that includes family, networks, community, school, employment and Consultant \[[@pone.0233760.ref019]\]. Social support depict medical students' resilience that experience adversity in their clinical setting \[[@pone.0233760.ref044]\]. In this inventory, support means a supportive environment aspect from other persons or families. A supportive learning environment promotes the resilience of nursing students, reducing their vulnerability \[[@pone.0233760.ref045], [@pone.0233760.ref046]\]. Staff support for students leads to stay student in the nursing program \[[@pone.0233760.ref044]\].

The factor "fewer stressors" assesses whether the person perceives more positive or negative experiences in their health status, finances, family and friends, and work or school \[[@pone.0233760.ref021]\]. ACHA identified stress, especially chronic stress as the number one barrier to college success for most college students \[[@pone.0233760.ref047]\]. Nursing students inevitably experience stress in their academic education. Resilience is a dynamic process that decreased the effects of stress and prevents the potentially disabling effects of chronic stress \[[@pone.0233760.ref044]\].

The results of this study also showed that the items of the BPFI have an appropriate convergent and divergent validity in the final model. The convergent validity exists when the objects of the structure are close together and detect a large variance \[[@pone.0233760.ref035]\]. On the other hand, it has been stated that divergent validity exists when the factors of the considered structure or the latent extracted factors are completely separate from each other. In other words, we will not have a good convergent validity when the latent factors are not well explained by the extracted items and the items are not related to each other \[[@pone.0233760.ref048]\]. For example, items 13, 14, and 16 refer to self-efficacy. Students who have higher academic self-efficacy beliefs use positive coping strategies to deal with academic difficulties \[[@pone.0233760.ref049]\].

The many studies documented that nursing students exposed to different sources of stress during their educational program \[[@pone.0233760.ref013]\],\[[@pone.0233760.ref018]\] that include long hours of study and clinical pressures \[[@pone.0233760.ref050]\], problem with patients or their family, problems in relationship with nurses \[[@pone.0233760.ref051]\], health problems \[[@pone.0233760.ref052]\], economic problems \[[@pone.0233760.ref053]\]. The BPFI has mentioned these sources of stress (Item1-4(. Also the Baruth inventory emphasized protective factors in other items, which has permitted a person to overcome adversity. Researchers have stated that nursing students use these protective factors that include support \[[@pone.0233760.ref015]\], optimism \[[@pone.0233760.ref017]\], \[[@pone.0233760.ref001]\], self- confidence \[[@pone.0233760.ref016]\], \[[@pone.0233760.ref005]\], Relationship \[[@pone.0233760.ref005]\], for coping with stress.

The coefficients of Cronbach's alpha, Omega McDonald, AIC value confirmed the internal consistency of the overall inventory. The fewer stressors dimension presented a low coefficient of internal consistency. This result might be related to the limitation of time (the last three months) and the items in this dimension (personality characteristics or environmental resources that lead to experience greater maladjustment) \[[@pone.0233760.ref020]\] that interact with other dimension related to personality characteristics and supportive environmental resources that help to prevent maladjustment \[[@pone.0233760.ref054]\].

Gender is one of the factors influencing the understanding of psychological distress \[[@pone.0233760.ref053]\]. The number of male nursing students is continuing to increase \[[@pone.0233760.ref055]\]. The resilience score in this study was different between male and female students, which was consistent with other studies \[[@pone.0233760.ref057], [@pone.0233760.ref056]\]. In these studies, the ratio between females and males were not equal but in this study, the ratio was almost the same. Also data has been collected from multiple samples (Azad university and Neyshabur university of medical science) to fairly generalize the factorial structure and construct validity of this inventory but the present study has several limitations. First, the study relied on self-reported data collected at one time point; thus, follow-up data would be valuable in assessing whether resilience results are consistent in demonstrating dispositional traits of individuals and can help health care authorities understand changes in student nursing resilience over time. Second, the current study did not measure test-retest reliability as a vital indicator of scale reliability. Therefore, future research might consider measuring other indicators of reliability, such as test-retest among undergraduate college students. Despite the study limitations, the findings from the study indicated evidence of the BPFI reliability and construct validity among undergraduate nursing students and suggest the use of the inventory to effectively assess resilience.

Further psychometric testing with other populations is warranted to enhance the BPFI's usefulness.

Implications {#sec014}
------------

In this study the first limitation was the lack of access to the sample, thus we had to run on the same sample as EFA and CFA. However we used other tests to increase the validity of the study. With fourteen items in three domains and acceptable validity and reliability, the Persian version of BPFI can be used to diagnose non-resilience among nursing students. It is shorter than other resilience tools and can be completed in less time. Thus, it can be used for resilience assessment screening purposes and also for evaluating the effects of resilience-promotion interventions among nursing students in Iran.

Supporting information {#sec015}
======================
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\- On page 8, the authors mentioned that "the results showed all items of the inventory to be appropriate, clear, and straightforward." How did the authors make this argument? In other words, what statistical results were the authors used to make this argument?

\- In addition to presenting the statistical outputs, the substantively meaningful interpretations are needed in the results.

\- In Table 3 on page 10, What is AIC? What is AIC for?

\- On page 11, the authors mentioned that Items 5 and 7 were removed...". I am not sure where this cam from?

Reviewer \#2: - Please give more reason/ analysis for the result, not just statistical explanation. Researcher can give the theoritical and contextual analysis. For example in line 276\--287, according the concept/ theory and context/ student situation, why BPFI have an appropriate convergent and divergent validity in the final model?

\- Please edit all of refferens for consistenty the style

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Hanny Handiyani

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Submitted filename: PONE-D-19-24033_reviewer.pdf
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Click here for additional data file.

10.1371/journal.pone.0233760.r002

Author response to Decision Letter 0

22 Jan 2020

Dr. Joerg Heber

Thank you for your thorough review and consideration of our manuscript " Psychometric properties of The Baruth Protective Factors Inventory among nursing students\" that was submitted to PLOS ONE Journal.

We believe that the comments and suggestions that were recommended by the reviewers have informed a much improved and more fully developed paper that will offer an important contribution to the field.

Given the word length requirements for clinical research briefs we are somewhat stymied by the extent of details we can provide However, and of critical importance, attention has been paid to developing a clearer rationale that addresses the significance of this work. More information has been provided to describe the measures used and data analysis conducted and this revised paper has more clarity about the participants of the study and discussion of culture.

We have highlighted the changes that were undertaken in response to your comments in the revised manuscript. A response to each of your comments is below.

Please feel free to contact me with any questions and concerns. I look forward to hearing from you in regards to the manuscript.

Thanks for your kind attention to the manuscript.

Sincerely, Corresponding author

###### 

Submitted filename: Response to reviewers.doc

###### 

Click here for additional data file.

10.1371/journal.pone.0233760.r003
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© 2020 César Leal-Costa
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César Leal-Costa

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

8 Apr 2020

PONE-D-19-24033R1

Psychometric properties of The Baruth Protective Factors Inventory among nursing students

PLOS ONE

Dear Dr. Sharif Nia,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

While both reviewers saw merit in the manuscript, a minor of issues were raised.

We would appreciate receiving your revised manuscript by May 23 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

César Leal-Costa, Ph. D

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: (No Response)

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: - Please give more reason/ analysis for the result, not just statistical explanation. Researcher can give the theoritical and contextual analysis. For example in line 276\--287, according the concept/ theory and context/ student situation, why BPFI have an appropriate convergent and divergent validity in the final model?

\- Please edit all of refferens for consistenty the style

Reviewer \#3: After analysing the study entitled \"Psychometric properties of The Baruth Protective Factors Inventory among nursing students\" I have observed the following issues:

In the abstract, it is concluded that \"the Persian version of The Baruth Protective Factors Inventory can help nursing authorities identify non-resilient students, promote their resilience, and thereby improve their academic and clinical performance\". However, there are no research findings to support this claim.

It would have been very interesting to analyze the level of stress and academic performance to see how it was associated with the validated tool.

Furthermore, although there is a table with the descriptive variables of the sample, it does not relate them to the BPFI, when it could be interesting.

Nor does it provide the descriptive data of the BPFI (mean, percentile, etc.).

The bibliography is not recent. Articles have been published in 2019 and 2020, for example, by the researcher Simonelli-Muñoz, which provide more current data related to the stress, academic performance and health of nursing students than those provided by the authors in this research.

Reference 52 should be modified.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#2: No

Reviewer \#3: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0233760.r004

Author response to Decision Letter 1

18 Apr 2020

Dear Editor-in-Chief of PLOS ONE Journal

Dr. Joerg Heber

Response to minor Revision

Thank you for your thorough review and consideration of our manuscript " Psychometric properties of The Baruth Protective Factors Inventory among nursing students\" that was submitted to PLOS ONE Journal.

We believe that the comments and suggestions that were recommended by the reviewers have informed a much improved and more fully developed paper that will offer an important contribution to the field.

Given the word length requirements for clinical research briefs, we are somewhat stymied by the extent of details we can provide, However, and of critical importance, attention has been paid to developing a clearer rationale that addresses the significance of this work. More information has been provided to describe the measures used and data analysis conducted and this revised paper has more clarity about the participants of the study and discussion of culture.

We have highlighted the changes that were undertaken in response to your comments in the revised manuscript. A response to each of your comments is below.

Please feel free to contact me with any questions and concerns. I look forward to hearing from you regarding the manuscript.

Thanks for your kind attention to the manuscript.

Sincerely, Corresponding author

Review Comments to the Author

Reviewer 2 Response

Please give more reason/ analysis for the result, not just statistical explanation. Researcher can give the theoretical and contextual analysis. For example in line 276\--287, according to the concept/ theory and context/ student situation, why BPFI have an appropriate convergent and divergent validity in the final model?

Convergent and divergent validity in this study was evaluated by using the approach of Fornell and Larker (1981) through ASV, MSV, AVE. p: 7

The convergent validity exists when the objects of the structure are close together and detect a large variance. On the other hand, it has been stated that divergent validity exists when the factors of the considered structure or the latent extracted factors are completely separate from each other . In other words, we will not have a good convergent validity when the latent factors are not well explained by the extracted items and the items are not related to each other. For example, items 13, 14, and 16 refer to self-efficacy. Students who have higher academic self-efficacy beliefs use positive coping strategies to deal with academic difficulties. P: 14

\- Please edit all of references for consistently the style Plos One reference style download and Applied.

Reviewer3 Response

In the abstract, it is concluded that \"the Persian version of The Baruth Protective Factors Inventory can help nursing authorities identify non-resilient students, promote their resilience, and thereby improve their academic and clinical performance\". However, there are no research findings to support this claim. One of the research instruments that have been used to measure protective factors specifically in adults is the Baruth Protective Factors Inventory (BPFI). A significant strong point of BPFI theory is the rich theoretical basis for it. This valid and reliable inventory measure protective factors in an adult population through a review of resilience literature (resilience theories ). Assessing resilience through BPFI increases the chance of identifying concepts and variables which are important to nursing and health care practice. Therefore this variables will be clarified and important dimensions of the variables that should be measured will be determined . Therefore, BPFI is particularly fascinating in nursing students to quickly identify stress which results in providing interventions to decrease the level of stress P: 4

Previous studies conducted during the development of the BPFI support that the instrument has content, construct, and face validity, as well as reliability in measuring the health-promotion concept of resilience in adults. p:11

As Baruth quoted Wolff (1995) identifying protective stress causing factors would play a significant role in clinical practices. Individuals with intervene risks, have further resilience while avoiding from environmental problems. When these people got further information about the reasons and protective strategies with the help of expert ones, more resilience and stability in their life would be predicable.p:4

It would have been very interesting to analyze the level of stress and academic performance to see how it was associated with the validated tool. Certainly, It would be very interesting to analyze the correlation of stress and academic performance with the validated tool. But I didn\'t get permission from the designers of the tools that measure stress and academic performance.

Furthermore, although there is a table with the descriptive variables of the sample, it does not relate them to the BPFI, when it could be interesting. Nor does it provide the descriptive data of the BPFI (mean, percentile, etc.). Thank you for attention, but we only examined The demographic variables included age, gender, semester, and marriage. I write the descriptive data of the BPFI in the result. P:8

The bibliography is not recent. Articles have been published in 2019 and 2020, for example, by the researcher Simonelli-Muñoz, which provide more current data related to the stress, academic performance and health of nursing students than those provided by the authors in this research. Thank you for your attention to this valuable study. I cited it in my article. P: 3

Reference 52 should be modified.

Plos One reference style download and Applied.
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Psychometric properties of The Baruth Protective Factors Inventory among nursing students

PLOS ONE

Dear Dr. Sharif Nia,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

While both reviewers saw the merit in the manuscript, a minor of issues were raised.

We would appreciate receiving your revised manuscript by Jun 13 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

César Leal-Costa, Ph. D

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#3: All comments have been addressed

Reviewer \#4: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#3: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#3: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#3: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#3: (No Response)

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#3: (No Response)

Reviewer \#4: Title: is suitable

Introduction: it argues the need to carry out this research in a well justified manner. Perhaps it is a little long.

Material and methods: it proposes an appropriate and sufficiently robust methodology to respond to the objective of the research.

Results: expressed adequately. It is not clear if in the population represented by the sample the proportion of women is also 47%. This percentage is clearly lower than in other international contexts. It is desirable to add this aspect and discuss in the discussion section whether it has any impact

Discussion: it is appropriate, international in nature and relatively recent.

Bibliography: it is recommended to conform to the PLoS standards.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#3: No

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0233760.r006

Author response to Decision Letter 2

11 May 2020

I revised article. Thank you for consideration. best regard

###### 

Submitted filename: Response to reviewers.doc

###### 

Click here for additional data file.

10.1371/journal.pone.0233760.r007

Decision Letter 3

Leal-Costa

César

Academic Editor

© 2020 César Leal-Costa

2020

César Leal-Costa

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

13 May 2020

Psychometric properties of The Baruth Protective Factors Inventory among nursing students

PONE-D-19-24033R3

Dear Dr. Sharif Nia,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

César Leal-Costa, Ph. D

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#4: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#4: (No Response)

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#4: No
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Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

19 May 2020

PONE-D-19-24033R3

Psychometric properties of The Baruth Protective Factors Inventory among nursing students

Dear Dr. Sharif Nia:

I am pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please notify them about your upcoming paper at this point, to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

For any other questions or concerns, please email <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE.

With kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. César Leal-Costa

Academic Editor

PLOS ONE

[^1]: **Competing Interests:**The authors have declared that no competing interests exist.
